"Darwin wasn't just provocative in saying that we descend from the apes-he didn't go far enough, we are apes in every way, from our long arms and tailless bodies to our habits and temperament." said Frans de Waal, a primate scientist at Emory University in Atlanta, Georgia. 1.3 million Species have been named and analyzed by scientists. This project focuses on capturing various nucleotide sequences of various species and determining the similarity and differences between them. Finite state automata have been used to accomplish this. The automata for a DNA genome is created using Alergia algorithm and is used as the foundation for comparing it to the other species DNA sequences.
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The study of abstract machines and the computational difficulties that can be resolved using these abstract machines is called automata. Automata theory is closely related to formal language theory, as the automata are often classified by the class of formal languages they are able to recognize. A finite representation of a formal language that may be an infinite set can be automata [1] .
Automata theory has been used to analyze the pattern of text data to find the writer and find the similarity and differences between him and others [5] . In biology, automata theory has been of vital importance. DNA nucleotide genomes have been symbolized using Cellular automata [13] . Hence, the study of DNA nucleobase pairs can be achieved using the automata theory.
A human DNA has approximately three billion base pairs. Searching a single gene from these vast base pairs that contribute to the human genome is known as DNA sequencing. In late 1970's, primary technique for DNA sequencing was established however scientist could sequence very few base pairs.
An enormous volume of information can be captured from one million bases or more.
Matching the dissimilarity between the vast DNA sequences can help in understanding evolution, adaptation and immunity. The Human Genome Project (HGP) was dedicated to evolving innovative and improved tools to obtain gene economically, more rapidly and practical for scientists to achieve. Its popular sequencing of the human genome has provided scientists with a fundamental design of the human being [12] .
In this project, we will create the automata of the DNA nucleotide sequence by appropriately representing the base pair sequences in the form of numerical symbols.
We will further create a PTA (Prefix Tree Acceptor) to compare the sequence with various other species.
DNA Sequencing
A segment of DNA that is transferred from parents to children is known as gene. They are systematized and wrapped in components called chromosomes. Humans have 23 pairs of chromosomes which makes them different from other creatures. A gene also codes for a single protein molecule also known as polypeptide which is also used for protein synthesis. It comprises of two steps: Transcription and Translation [9] .
Transcription: The sequence of one gene is replicated in an RNA molecule [15] . Translation: The RNA molecule acts as a cypher for the formation of an amino-acid chain (a polypeptide) [15] . [17] Translation of DNA to RNA into a sequence of amino acids marks the beginning of protein synthesis [9] [15] . The main structure of protein is a thorough sequence of amino acids in a polypeptide string. A set of 20 naturally occurring amino acids exists today.
Asparagine was discovered in 1806 followed by Cysteine, Leucine and Glucine [9] . Page 
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Types of Amino Acids: Table 1 : List of Amino acids [2] group in each amino acid. The types of amino acids are namely polar, nonpolar, positively charged, or negatively charged [9] . Polar amino acids have "R" groups that are hydrophilic, which hunt for contact with aqueous solutions. Nonpolar amino acids are the opposite of hydrophilic; they avoid contact with liquid [10] . [2] There are 8 different types of essential amino acids: isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan and valine. The remaining 12 are non-essential amino acids [10] . Essential amino acids perform various functions in your body including supervising insulin and maintaining healthy hair, skin, and nails.
They act as the elementary building blocks of the human body. Deficiency in amino acids can lead to lower energy levels. It could also slower the rate of metabolism and cause skin and hair loss, indigestion, insomnia, stress etc. Obesity can be avoided by getting all the required amino acid, which in turn can help in throwing waste away from the bloodstream.
Understanding Automata
In this section, we will understand the use of Finite Automata for representing DNA  T: is a subset of S known as terminal state.
Non-Deterministic Finite Automata:
Non-deterministic finite automata can be in various states at a single instance of time [14] . Transition from one state on an input can be to any set of states.
Alergia Algorithm
Our main focus is on an algorithm that can encode the strategy for understanding the DNA sequences. This algorithm belongs to the family of functions that can be determined as Stochastic Finite State Transducer (SFST) [16] [18] . Stochastic Moore machine is nothing but the probabilistic distribution of symbols.
We will use Alergia algorithm for our DNA recognition which is discussed as follows.
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There are 4 major groups of amino acids: Polar, Non polar, positively charged and negatively charged. To build automata we have to convert these to numerical.
Hence, we will enumerate them in the following way: 
Creating SFA using Algorithm Alergia
Let us assume there are 'n' strings, S={s₀, s₁, s₂, s₃, …s n } and s i =a 1 a 2 a 3 …a i.
Once the SFA is build, we start merging the states [16] . Two states can be merged when they are compatible i.e. they have equal transition probabilities for every input a ∈ A and the end nodes must be same as well.
qi ≡ qj ⇒ ∀a ∈ A, where pi(a) = pj(a) and δ i (a) ≡ δ j (a)
It's very difficult to find equal frequencies hence states are accepted to be same if they fall under a confidence range.
Given the probability p and frequency n for n values, a confidence range can be defined as:
The probabilities are calculated and these values of vital importance for the process of merging. Algorithm Alergia will reject the states if these values are greater than the confidence range.
The above equation helps in merging the compatible states. After merging all the compatible states, we get a SFA [16] which is an estimate of the initial one. The algorithm then merges all the compatible states in PTA and creates stochastic finite automata [16] [17] [18] . This automaton is an estimate of the initial one.
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DNA samples of living organisms
There are approximately 8.7 million species of species on our planet out of which 6.5 million are from land and the remaining from the seas [8]. As shown in the above figure, only 1.8 million species have been categorized and known to mankind. This clearly states that around 75-90% of them are yet to be discovered. Our goal is to find the similarity between different species. Below are samples of DNA sequences [15] [19] of some species:
DNA nucleotide sequence for Homo sapiens (Human) [19] : Figure 6 : DNA sequence of Human [19] DNA nucleotide sequence for Chimpanzee [19] :
Figure 7: DNA sequence of Chimpanzee [19] DNA nucleotide sequence for Monkey [19] :
Figure 8: DNA sequence of Monkey [19] DNA nucleotide sequence for Mus Musculus (House Mouse) [19] :
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DNA nucleotide sequence for Banana [19] : Figure 10 : DNA sequence of Banana [19] DNA nucleotide sequence for Weed [19] : Figure 11 : DNA sequence of Weed [19] DNA nucleotide sequence for Drosophila Melanogaster (Fruit Fly) [19] : Figure 12 : DNA sequence of Drosophila Melanogaster [19] DNA nucleotide sequence for Oryza sativa (Rice) [19] : Figure 13 : DNA sequence of Oryza sativa (Rice) [19] Page 32 DNA nucleotide sequence for Agaricus bisporus(Mushrooms) [19] : Figure 14 : DNA sequence of Agaricus bisporus(Mushroom) [19] DNA nucleotide sequence for Felis Catus (Cat) [19] : Figure 15 : DNA sequence of Felis Catus (Cat) [19] 8. Future Work Although 1.8 million species are discovered today, all their DNA nucleotides are not easily accessible to study the differences and the similarities between these organisms.
Test Results
Also, DNA can be represented in 3D structures [12] [20] depending on the behavioral patterns of proteins in the amino acids. This can be achieved in future research.
Conclusion
Pattern recognition of sequential symbolic data using automata theory was proposed in
2005 by Dr. Lin [1] and is being researched since then by him and his students. His student, Nikhil Kalantri has proposed an approach for author identification using the Alergia algorithm for pattern recognition.
In this project, two or more species can be compared on the basis of their DNA genome.
The nucleotide sequences help us understand and learn the theory of life and the evolution of living organisms by comparing two species or by comparing the two organisms of the same species. For mathematical results, theory of automata proves to be vital importance. A PTA formed by the use of Alergia helps us understand the DNA genome in a better way.
